BACKGROUND: Prevalence rates of obesity and related diseases are quickly reaching epidemic proportions among Hispanic males in the United States. Hispanic males suffer from the highest prevalence of obesity-related diseases when compared to all other racial/ethnic groups. Despite evidence showing that weight loss can significantly reduce the risk of obesity-related health implications, literature informing best practices to engage Hispanic males in weight management programs is scarce. PURPOSE: The purpose of the current study was to engage Spanish-speaking, Mexican-origin males with overweight or obesity to examine their perspectives of diet-related behaviors related to weight management. METHODS: Demographic and acculturation data were collected using questionnaires. Fourteen semistructured interviews were completed with an all-Spanish-speaking cohort of men (age: 45.0 ± 9.8 years; BMI: 34.2 ± 6.5 kg m −2 ) who were born outside of the United States. We conducted a thematic analysis using a hybrid deductive-inductive analysis strategy using a previously developed codebook that was updated during iterative analysis of interview transcripts. RESULTS: Participants reported that healthful eating habits were hindered, among other factors, by lack of knowledge, sociocultural norms and conceptualizations of masculinity. Viable diet-related intervention approaches also surfaced, including building consciousness, promotion of traditional knowledge and the integration of the family in interventions. CONCLUSION: Findings suggest that Spanish-speaking, Mexican-origin men have interest in actively engaging in behavior changes that improve their dietary habits and engage in weight management. Our findings yield valuable insights that can be used to formulate tailored intervention strategies to improve obesity prevention and treatment programs for this vulnerable subgroup. 
INTRODUCTION
Prevalence of obesity and related diseases are quickly reaching epidemic proportions among Hispanic males in the United States. Mexican-origin Hispanic males have the highest prevalence of age-adjusted (⩾20 years) overweight and obesity compared with all other race/ethnicity groups. Approximately 83% of Mexicanorigin men are overweight (body mass index (BMI) ⩾ 25.0 kg m −2 ) compared with nearly 74% of non-Hispanic white men and 70% of non-Hispanic black men. 1 Furthermore, over 43% of Mexicanorigin males are classified as obese (BMI ⩾ 30.0 kg m −2 ) compared with 34% of non-Hispanic white men, and 37% of non-Hispanic black men. 1 Obesity is associated with myriad negative health implications including cardiovascular disease, metabolic syndrome, type 2 diabetes, hypertension and certain forms of cancer. 2, 3 As a result, Mexican-origin males suffer from the highest prevalence of obesity-related diseases in the United States when compared with all other racial/ethnic groups. [4] [5] [6] Despite evidence showing that weight loss can significantly reduce the risk of obesity-related health implications, literature informing best practices to engage Mexican-origin males in weight management programs is scarce.
Research suggests that there are positive associations between acculturation into American norms and increases in BMI among immigrants. 7 This association was found to be more persistent in men. 7 It also has been posited that the 'healthy migrant effect' weakens with greater acculturation as the receiving culture promotes more behaviors that may cause unhealthy weight gain than sending cultures. 7 English language proficiency has been explored as a contributing factor of these effects. While English proficiency in Hispanics has risen in the last decade, in 2013, only 34% of foreign-born Hispanics spoke English proficiently and onethird of all Hispanics were not proficient in English, 8 which has been shown to be a factor in health and health-care access. 9 Hispanics who are not native English speakers have been shown to be harder to reach due to language barriers and low trust in information provided in English. 10 It is important to understand these barriers in Hispanic men's culture and acknowledge genderbound beliefs regarding weight management-related behaviors to devise effective intervention strategies.
As such, the purpose of the current study was to engage overweight or obese, Spanish-speaking, Mexican-origin males to examine their perspectives of health behaviors related to weight management. Specifically, the work delineated below focused on eliciting diet-related beliefs and perspectives to further refine and deliver a gender-and culturally adapted weight loss intervention for overweight or obese Hispanic men.
MATERIALS AND METHODS

Participants and setting
Participants were recruited from September to November 2015. Recruitment efforts took place in a community-based setting (outdoor market place) in Tucson, Arizona, USA over the course of 3 months. Content messaging identified in our formative research 11 with this population included fear appeal/arousal (month 1), positive masculinity (month 2) and spousal convergence (month 3). Two six-foot standing banners displayed content messages and infographics in both English and Spanish. Trained bilingual members of the research team engaged potential participants that approached our recruitment booth, provided study information and answered any questions. Men interested in participating provided contact information, which was used to call them at a later time and conduct a brief screening. All participants who were eligible were invited to participate. Eligible participants were overweight or obese (BMI ⩾ 25.0 kg m −2 ) Hispanic males, aged 18-64 years. Potential participants were excluded if they did not identify as Hispanic, were non-Spanish speaking, were 464 years of age or were normal weight. A wide age range of participants was used to ensure the collection of a broad range of perspectives and opinions that may change with age and life stages of adulthood; however, an age parameter was set at 64 due to the differences in physical activity-related behaviors that are a result of physical impediments of a later life stages. All study materials were available in Spanish and were approved by the University of Arizona Institutional Review Board.
Data collection
The purpose and protocol of the current study was explained in full during the consenting process and all participants consented to participation prior to the start of data collection. We conducted in-depth individual interviews instead of focus groups because individualized contact has been shown to be preferred by Hispanic males in previous work. 11 We employed a semistructured interview guide (Table 1) previously used with English-speaking Hispanic males to elicit perspectives of general health and diet-related behaviors as well as intervention strategies for weight management.
11 A Spanish-speaking, male member of the research team (LV) consented all participants, conducted all interviews, measured participant height and weight and administered a questionnaire eliciting demographic information (age, marital status, employment status, income), acculturation level (ARSMA-II, detailed below), physical activity (4150 min per week or o150 min per week) and use of technology (use of smartphone and internet preferences). Height was measured to the nearest 0.01 cm using a wall-mounted stadiometer and body weight was measured to the nearest 0.1 kg on a calibrated digital scale. The consenting process, interview, questionnaires and height/weight measurements lasted approximately 60 min and participants were compensated $25.00 for their time. All interviews were conducted at the University of Arizona's Collaboratory for Metabolic Disease Prevention and Treatment in a private setting.
Acculturation rating
We used the Acculturation Rating Scales for Mexican Americans-II (ARSMA-II) 12 to measure acculturation in our sample. Participants were prompted to answer questions such as 'I have difficulty accepting certain attitudes held by Anglos' (MOS) and 'I have difficulty accepting some values held by Mexican Americans' (AOS) using a scale from 1 (not at all) to 5 (extremely often or always). The ARSMA is used to calculate a linear acculturation score that is used to place participants in any of five distinct levels of acculturation that range from less acculturated (Level I) to highly acculturated (Level V).
Data analysis
We conducted a thematic analysis using a hybrid deductive-inductive analysis strategy. Data were initially approached with a codebook used during previous work. 11 However, iterative transcript analysis facilitated the identification of additional codes from emerging themes. Two coders (LV and AA) analyzed each transcript independently and reached consensus on a priori rules for operational definitions of codes. The coders used a constant comparison technique so that newly developed codes were discussed and added to the codebook. All transcripts were double-coded and discrepancies were resolved through referral to the codebook's a priori coding parameters and discussion of coding justification. Recruitment efforts targeted 20 participants to ensure adequate data saturation of themes. However, after 14 transcribed and coded transcripts, variation in data diminished and saturation was reached. We used NVivo 9 (QSR International, Cambridge, MA, USA) to facilitate data management and analysis. Descriptive statistics characterizing the sample were calculated using STATA 13.0 (Stata Corp., College Station, TX, USA).
RESULTS
Participant demographic characteristics
A total of 76 men were interested in participating in the study and provided contact information to study staff. We were able to reach 52 of these men over the phone, of which 33 continued to be interested in participating in the study. Of the 33 men screened 22 were deemed eligible and scheduled for interviews; 2 men were ineligible because they were not Hispanic/Latino, 5 men were ineligible because their self-reported BMI was within the 'normal' range and 3 men were ineligible because they were 65 or older. Of the 22 men who were scheduled, four men were unable to attend or reschedule their interviews due to family/work conflicts and we lost contact with four others who did not attend their scheduled interviews. Demographic characteristics for the 14 interview participants are shown in Table 2 . Mean age was 45 ± 9.8 years ranging from 24 to 64 years. Mean BMI was 34.2 ± 6.5 kg m −2 and ranged from 27.6 to 47.3 kg m −2 . All participants were born outside of the United States and the mean years spent in the United States was 14.7 ± 9.2 and ranged from 3 to 35 years. Eight (57.1%) participants reported a yearly income of less than $29 999 and nine (64.2%) reported having less than a high school education. Two participants reported having diagnosed hypertension, while one participant reported having diagnosed diabetes. Out of 13 participants (1 refusal due to time constraints) who completed the ARSMA-II, 11 (84.6%) were scored at an ARSMA-II Level I, which is Very Mexican Oriented, and two (15.4%) were scored at an ARSMA-II Level II, which is Mexican Oriented to Approximately Balanced Bicultural.
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Qualitative analysis results Below, our results are organized into two broad categories of barriers followed by facilitators to making behavior changes which encompass viable diet-related intervention strategies for this population. Table 3 displays quotes selected to represent barriers to healthful behaviors while Table 4 displays quotes selected to illustrate facilitators for change.
Barriers to eating healthily Lack of knowledge. Some men (n = 8) expressed doubt about what a healthy meal should consist of. When participants were asked to provide a sample of a Mexican traditional dish that they believe could improve health, they had trouble naming dishes that they ate with regularity. This topic was further explored when the men were asked about specific barriers to healthful dietary intake. A majority of the men (n = 10) cited they often have difficulty shopping for, preparing and consuming healthy meals due to lack of knowledge of convenient, accessible, and affordable recipes and time to prepare them.
On the other hand, some men expressed that even with ample knowledge of the benefits of healthy eating, taste-based preferences and issues of convenience counteracted the perceived benefits of a healthy diet. For example, some men explained that they know the components of a healthy diet, but do not prioritize eating healthy over eating what they perceive to taste good. The men also believed it was common knowledge that meals, particularly at lunch time, should be hearty to ensure they are provided with ample energy to work through the end of a physically strenuous workday.
Convenience is key. Men who reported not living with a partner or spouse (n = 4) especially emphasized the importance of convenience as they perceived not having enough time on their own to shop for, plan and prepare meals. There was mention of the preference for ready-to-eat foods and eating out, particularly fast food, due to a perceived lack of time and fatigue. Several men (n = 10) mentioned that working long strenuous hours complicates grocery shopping, the creation of weekly meal plans and food preparation.
Adapting to a new food environment. Participants (n = 10) believed that exposure to fast food advertisements are detrimental to their own health and the health of their families. Interviews revealed that participants have a solid grasp on the damaging effects of American fast and processed foods, and believe there is a lack of balance between fast food advertisements and health promotion campaigns. Some participants (n = 5) attributed their harmful relationship with food to their arrival to the United States from Mexico and exposure to American food culture, such as the overconsumption of convenience foods like potato chips, sweet baked goods, burgers and pizza.
The creation of cultural norms and beliefs. The men expressed that they came from environments where they may have never been explicitly taught the benefits of a healthful diet. Nearly all of the men (n = 13) mentioned that mindfulness about eating was never something they were taught and that they grew up to believe simply 'being full' should be satisfactory. A large majority of the men (n = 13) claimed to be from big, poor/working class families and had parents who did what they could simply to put food in their stomachs. This was done with little concern for the nutritional value of the food they were fed. Conversely, the men also stated that the dietary intake of their parents and grandparents was better because of the lack of processed foods and refined sugars. It was mentioned that much of the food consumed was cultivated by their own families. Participants attributed this disconnect with past cultural dietary norms to their migration to the United States, subsequent adoption of Westernized American food culture and the normalization of processed foods.
Masculinity and dietary norms. The data indicated that there is a social stigmatization of 'out of norm' eating habits driven by traditional conceptualizations of masculinity. For example, some men (n = 5) expressed their own masculinity-driven preferences for meats and fats over whole foods, fruits and vegetables, coupled with perceptions that their female spouses were more likely to consume the latter. Inclusively, the men indicated that adherence to traditional gender roles may be a barrier to taking Table 4 . Select quotes regarding facilitators of positive dietary behaviors Consciousness building '[Para] cambiar la mentalidad de la gente, el habito de comer. Muchos no sé si les gusta o por necesidad o por cultura pero concientizar a la gente para que sepan y que haiga publicidad para la gente acerca de lo malo de las hamburguesas. Concientizar a la gente.' ([To] change people's mentality, their eating habits. Many people I do not know if they like it or cause of culture but we need to build consciousness in people so they know and there needs to be publicity for people so they can see the bad side of hamburgers. We need to build consciousness in people.]
Resurgence of traditional culture 'Ahora ya no hay nopales. ¿A dónde vas a encontrar nopales? Recuerdo que antes ibas afuera a juntar los nopales pero ahora creo que es contada la gente que tiene nopales en sus casas.' (There are no longer prickly pear pads. Where can you find prickly pear pads? I remember before you would go outside to harvest prickly pear pads but today the people that have prickly pear cacti in their house are few and far between.) Accountability 'Es que si a mí checa una doctor y me dice que tengo sobre peso y me die que si sigo así solamente me queda un año. Entonces eso me tiene que motivar a hacer cambio porque yo si quiero vivir más tiempo entonces ni modo voy a tener que hacer los cambios.' (If a doctor checks me and tells me that I am overweight and that I have only one year to live. Then that will have to motivate me to make changes because if I want to live longer then I have no choice but to make those changes.)
Integration of the family 'Por ejemplo yo estoy casado y mi esposa tiene mucha influencia en mi vida.' (For example, I am married and my wife has a lot of influence in my life.)
control of their dietary intake. Some men (n = 7) commented that their spouses influence what they eat and that women are traditionally required to prepare foods that are perceived to be highly desirable and filling (e.g. meats, fats).
Perceived differences driven by socioeconomic status. Some participants (n = 6) also shared that they see themselves, their daily lives and their food consumption norms to be very different than those of non-Hispanic white men. Non-Hispanic white men are perceived to have different lives because of ample opportunities for success (e.g. increased access to education, better employment opportunities and having the necessary resources for prosperity).
The men expressed that disparities in socioeconomic status may generate or exacerbate gaps in sociocultural norms where dietary behaviors are fostered at one extreme, and under-prioritized at the other. For instance, wealth begets dietary norms centered around ample consumption of whole foods and organic produce, while scarce resources may foster the need for caloric density. Conversely, some of the men saw this disparity as something that is generated by overarching dietary norms that are fostered by systemic factors. Participants (n = 12) stated that across racial, ethnic and cultural divides, the most socioeconomically disadvantaged people all share similar detrimental dietary patterns.
Facilitators to generating behavior change When the men were asked about which changes needed to be made in their lives to facilitate diet-related behavior modifications, four overarching themes surfaced: the need to create consciousness in the community, promotion of traditional foods, need for social accountability and integration of the family into interventions.
'Hay que crear conciencia' (We need to create consciousness). Most of the participants (n = 13) shared the belief that if men knew the negative health consequences of their dietary behaviors they would be more apt to adhere to positive behaviors. However, the men also expressed that knowledge of the risks of poor dietary behaviors or benefits of the contrary on their own may not be enough to trigger change. There was an evident need to create a critical consciousness where men would be equipped with the knowledge and skills to improve their daily decision process regarding dietary choices. However, this knowledge and skill need to be supplemented with adequate access to affordable food source alternatives.
Promotion of traditional knowledge. Initially, when asked about the health profile of traditional foods, the men had a difficult time thinking of which traditional Mexican foods they would consider to be healthy. However, with further probing, participants ultimately realized that they were aware of a wide variety of traditional foods that they considered to be healthy, primarily composed of things that could be locally sourced from the lands of the Sonoran Desert. Participants (n = 7) mentioned the consumption of the seasonal fruit and pads from the prickly pear cactus, and of quelites (wild, spinach-like greens), that are common to the local environment and were once considered staple foods. Many expressed that while they were familiar with these foods from their upbringing, the knowledge of how to cultivate, grow, harvest and prepare these foods was lost with their grandparents. Nevertheless, participants suggested that promotion of the knowledge of how to cultivate and prepare these foods could result in positive dietary behavior changes.
Accountability. Another theme that surfaced was the concept of accountability and how it facilitated behavior change and maintenance. For example, participants (n = 8) expressed that when they perceive to be accountable to an authority figure, like a physician or another health-care provider, they are more likely to adhere to recommended health behavior changes. Further, participants mentioned that it is important to be able to adequately communicate with a provider to ensure understanding of recommended changes. It was shared that feelings of accountability to authority coupled with the ability to understand the knowledge shared by a health-care provider could be catalysts for change.
Integration of the family. While not all participants were married, or lived with a partner, most (n = 13) cited the highly influential relationships with their spouses, particularly regarding the stimulus of dietary behaviors. The men (n = 9) explained that they rely on their partners to do the family meal planning and preparation, at times without the input of the men, which they perceive to leave them with little control over what they eat. This means that to change meal options, consciousness building would have to take place with the participant's spouse as well. This was something that the men suggested could be a viable option for family-or dyad-based intervention. Furthermore, participants mentioned that their wives regularly motivated them to eat and/or drink less and that this influence could be integrated into a viable behavior-adherence strategy.
DISCUSSION
The purpose of this study was to engage overweight or obese, Spanish-speaking, Mexican-origin males to elicit and examine dietrelated beliefs and perspectives to further refine and deliver a gender-and culturally adapted weight loss intervention for overweight or obese Hispanic men. In brief, our findings indicate that healthful eating habits were hindered, among other factors, by lack of knowledge, sociocultural norms and conceptualizations of masculinity. However, participants also recommended viable strategies for weight management including building consciousness, promotion of traditional knowledge, increasing accountability and the integration of the family in interventions.
Of the identified barriers that restricted our participants from eating a healthful diet, convenience was found to be highly influential in food selection. Participants mentioned that family and work demands spurred them to choose convenience and taste over healthful options. This barrier is reflected in parallel research with Hispanic immigrants by Gray et al., 13 who reported that when considering barriers to healthy eating, factors like cost of food and availability are overshadowed by the detrimental influences of work and time demands. Consequently, 'convenience' may be more complex than simply not choosing to prioritize planning, preparing and consumption of healthy options. Convenience can be influenced by the perception that making this time is impossible in the face of work and related responsibilities. For example, our participants expressed that eating convenient foods was not a matter of choice, but rather a matter of being able to eat something between multiple jobs and long shifts or simply lacking access to more healthful options. It is imperative that these perceived limitations be acknowledged, particularly when planning an intervention that is centered on implementing dietary changes. Providing dietary advice without attention to a participant's socioeconomic or social context may prove futile and participants may need to be furnished with additional tools to facilitate ease of access to healthy food alternatives.
As reflected by our data, cultural norms, along with perceptions of masculinity, can also have persistent influences in the way men live. Participants shared that the values engrained in them throughout their lives directed their diet-related behaviors. For instance, several of our participants claimed that their spouses plan, shop for and prepare all meals, without their input, which they perceive to leave them with little control over what they eat. Thus, traditional Hispanic gender roles of men and women in the home contribute to a perceived disconnect between men and their food choices. Moreover, men can experience increased societal pressures to endorse prescriptions of gender that are antithetical to hegemonic perceptions of femininity.
14 For example, men may not elect to show interest in the foods they consume because diet plans, weight loss and healthy figures have been primarily marketed to a feminine audience and are therefore omitted from their conceptualizations of masculinity.
However, perceptions of masculinity exist on a continuum, and while men may adhere to similar masculine ideals, different men may enact these ideals in distinct ways.
14 For example, the concept of machismo, as traditionally defined, typically involves ideas of dominance, aggressiveness, violence, emotional disconnectedness and domination over women. However, caballerismo, a construct existing in duality with machismo, signifies a positive image of a man that is centered in concepts of respect, social responsibility and highlights him as a provider who reveres and cares for his family. 15 The concept of caballerismo can be leveraged to formulate intervention strategies that consider an individual's adherence to masculine ideals that may align with a more positive conceptualization of masculinity. For example, intervention messaging strategies could be centered in a man's responsibility to his family and his accountability to his own health to be able to do so. Leveraging these concepts could motivate men to make behavior changes not for their own sake, but rather the health and wellbeing of the entire family.
While conceptualizations of masculinity may influence dietaryrelated behaviors, overarching cultural norms may also have a pervasive effect on dietary behaviors. Literature on Mexican-origin immigrant populations shows that caloric quality decreases with duration of residence in the United States. The consumption of fruits and vegetables decreases in exchange of increased consumption of processed foods and refined carbohydrates and sugars. 16, 17 This was reflected in our data as some participants spoke about the drastic dietary changes they experienced upon their arrival to the United States and instances where participants recalled the differences between their diets and those of their parents and grandparents back in Mexico. It is imperative that position on the acculturation spectrum, English language proficiency and sociocultural beliefs be considered when developing intervention strategies. For instance, interventionists should ensure that dietary change recommendations be responsive to the cultural and acculturative heterogeneity that exists in the Hispanic population. Rather than suggesting dietary changes based on a generalized understanding of Hispanic cultural food norms, interventionists could make recommendations on a tailored, case by case basis, taking into account differing levels of acculturation.
There are a variety of cultural considerations that can be used to build a viable intervention program with this population. Culturally responsive communication approaches, recommended behavior changes, and the positionality of the interventionists can greatly influence the success of a program. For example, when considering recommended strategies for change, dietary recommendations can be culturally adapted to better fit the norms of the participating population. Culturally adapted weight loss interventions with predominantly Mexican-origin samples have found success in the inclusion of culturally bound dietary norms. Corsino et al., 18 for example, included foods and recipes traditional to the country of Mexican origin and other Hispanics into a 20-week group-based intervention and observed statistically significant changes in weight and BMI (mean loss of 5.1 lbs.). However, the sample of that study was only 16% male and outcome differences between males and females were not presented. Nevertheless, regardless of cultural responsiveness, making information available may not be sufficient for change, given time and work demands appear to be the primary influences on food choice. 13 Interventions should be formulated to emphasize ways nutrition habits can be improved while taking into consideration the work and priorities of Hispanic men. Because a large segment of this population spends such a great deal of their time at work, 13 interventions should consider work-related parameters and ensure that food recommendations take into account strenuous work demands and time limitations. For example, our participants were largely part of the construction labor force, which can create chaotic and unpredictable environments that do not support a strict eating schedule, and often do not provide time or space to eat. In this case, choices are limited to foods that can be carried in a lunch pail, quickly eaten out of the back of a work truck and perceived to provide enough energy for the completion of a strenuous workday. Providing healthy options to replace what is currently considered convenient and filling may be important for these situations.
Further, the racial/ethnic and gender identity as well as the ability of interventionists to speak Spanish has been found to be impactful with this population. English language proficiency has been explored as a contributing factor to lack of access and adequacy of preventive services for Hispanics. Hispanics who are not native English speakers have been shown to be harder to reach because of language barriers and low trust in information provided to them in English. 10 Our data demonstrate that it may be important to adequately bridge language and cultural gaps to better communicate with our target population. Notably, Lujan et al. 19 used lay health workers to deliver a diabetes selfmanagement education in a culturally sensitive manner by speaking Spanish at an appropriate register, using relevant food items, and recommending self-control and making appropriate food choices. The positionality of interventionists may be centered in the depth of social relationships between interventionist and participant and the levels of accountability to the interventionist that these relationships create. Lujan et al., 19 for example, attributed the success of their work to the interactions between promotoras (lay community health workers) and participants explaining that promotoras knew each of the participant's names and frequently inquired about the participant's family members. Our participants noted that there are wide reaching beliefs of respect to authority in Hispanic culture that could be strategically used to increase participant engagement. The respect and value placed on the authority of a health-care provider can be leveraged in this way, particularly if language and cultural gaps are bridged by ensuring the adequate positionality of the interventionist.
Strengths and limitations A principal strength of this study centered in the study population, which suffers disproportionally from obesity and is currently understudied in the weight loss literature. The addition of this highly valuable weight management insight to the emerging weight loss literature, particularly with the Hispanic male population, holds critical potential. Our findings also add to the knowledge of viable engagement and intervention delivery strategies for the future development of effective genderresponsive and culturally tailored weight management programs with this population. Lastly, the meticulous analysis of data that was used to extract the richness in our dialogues with these men provides added strength to our work. However, our work is not without its limitations. Our study was completed with Hispanic males, primarily of Mexican origin, all living in one geographic area, which limits the generalizability of our findings to Hispanics in other regions of the United States. Further, while purposive, our study sample is relatively small. However, because we conducted in-depth individual interviews that lasted and average of 60 min, the data extracted from these interviews were very rich.
